The main steps of CRISPR-P workflow are illustrated in Figure 1A . When a user selects a plant species and submits a DNA sequence (or gene locus, chromosome position), the input sequence is aligned to the target genome by using BLASTN (Altschul et al., 1990) , the best BLASTN hit with the same length, no mismatch and no gap is selected. A sequence in the range of 23~5000 bp is the suggested input. If the input sequence is not in the BLASTN results of the target genome, the task will be stopped. Otherwise, the following steps are performed to design sgRNAs.
(1) Find all possible CRISPR guide sequences (20 bp) followed by 5'-NGG (PAM) of input sequence in the forward and reverse strands. (2) Scan the potential CRISPR guide sequences along the whole genome to find possible offtargets. The Batmis program with at most six mismatches is employed to perform the alignment (Tennakoon et al., 2012) , including the 5'-NGG/NAG sequence in the last three bases, and at most four mismatches in the first 20 bases. (3) Assign a score to each off-target hit. The rule for off-target score is obtained from Hsu et al. (2013) : 
Select sgRNAs. According to the off-target score and sgRNA score, users can select the optimal sgRNA. If a guide RNA has a high S guide score, and few off-targets with low off-target scores, it is a good sgRNA. Figure 1B shows an example of CRISPR-P results.
(1) All the potential CRISPR sgRNAs of input sequence in the forward and reverse strands are graphically illustrated in the genomic sequence (upper part of Figure 1B ). Potential sgRNAs with high score (S guide score > 50), middle score (20 < S guide score < 50), and low score (S guide score < 20) are colored in red, green, and gray, respectively. (2) Each sgRNA sequence and its S guide score is illustrated at the bottom left of Figure 1B . SgRNAs are ranked according to the S guide score. When mousing over a guide sequence, the detailed information of this sgRNA is illustrated. Users can select sgRNA start with G(N) 20 GG for U6 promoter, or sgRNA with A(N) 20 GG for U3 promoter. The off-target sites are scored according to their interference potential, and the top 20 sites with their mismatch number, offtarget score, and the target sequence are listed for each gRNA (bottom right of Figure 1B) . Red color highlights the mismatch sites. The off-target location and nearby genes are also provided. In addition to a sorted sgRNA list, restriction enzyme cutting sites are provided for each sgRNA.
In summary, we present a new web application tool for sgRNA design for CRISPR-Cas9 system in plant genomes. Compared with other sgRNA design tools such as CRISPR DESIGN (http://crispr.mit.edu/), Cas-OFFinder (Bae et al., 2014) , E-CRISPR (Heigwer et al., 2014) , and Cas9 Design (Ma et al., 2013) , CRISPR-P has many advantages, including (1) CRISPR-P is the first sgRNA designing tool especially for plants. (2) CRISPR-P provides off-target loci prediction for every possible sgRNA; furthermore, mismatch sites and detailed information for off-target loci are visually displayed. (3) CRISPR-P marks comprehensive restriction enzyme cutting sites for each sgRNA, which can provide another option for users to choose better sgRNA. (4) The speed of CRISPR-P is very fast, which can return result within a few seconds. CRISPR-P is freely available at http:// cbi.hzau.edu.cn/crispr/. 
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